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(54) Pilot signal reception level averaging system 

(57) The pass band characteristic of an averaging 
filter is controlled in accordance with a predicted band- 
width occupied for a propagation loss fluctuation that is 
obtained by a propagation loss fluctuation bandwidth 
prediction unit. For the prediction of the propagation loss 
fluctuation bandwidth, the fluctuation rate of the levels 
at which a pilot signal is received is measured by a mo- 
bile station, in addition to the radius of a cell and the 
height of an antenna. The pass band of the averaging 
filter is broadened upon the prediction that the faster the 
pilot signal reception level fluctuates and the smaller the 
cell radius is, the faster the propagation loss fluctuates. 
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Description 

[0001] The present invention relates to a cellular mo- 
bile radio communication system including base sta- 
tions that send pilot signals and a mobile station or sta- 
tions each able to receive the pilot signals and to choose 
the base station with the strongest pilot signal power 
from among the received pilot signals. In a particular ar- 
rangement to be described by way of example in illus- 
tration of the present invention there is a system for av- 
eraging the level of a received pilot signal for determin- 
ing the propagation loss between the base stations and 
the mobile station. 

[0002] A previously proposed example of a cellular 
mobile radio communication system included a number 
of scattered radio base stations which operated within 
the same frequency range at the same time. A mobile 
station normally established a connection with the one 
of the base stations which provided the minimum prop- 
agation loss. The mobile station established communi- 
cation with the base station using the minimum trans- 
mission power by means of transmission power control. 
The transmission power control minimized interference 
with any other radio channels and thus enabled an in- 
creased number of mobile stations to access the partic- 
ular base station simultaneously. The base stations 
transmitted pilot signals to the mobile station all the time. 
The mobile station estimated the propagation loss from 
the received pilot signal. The pilot signal served as an 
index for the transmission power control or for the choice 
of the base station that the mobile station accessed. 
[0003] In such an arrangement, the level at which the 
mobile station received the pilot signals fluctuated due 
to propagation toss and to a fading component which 
overlapped the propagation loss. The reception level for 
the pilot signal with the overlapped fading fluctuation 
component increased the possibility of an error in the 
transmission power control when the mobile station per- 
formed the transmission power control or chose the 
base station. Such an error was liable to cause an im- 
proper choice of the base station with the minimum 
propagation loss for the mobile station in question. The 
propagation loss component was acquired by means of 
averaging the reception levels at which the pilot signals 
were received. 

[0004] Previously proposed arrangements will now be 
described with reference to Figs. 1 to 4 of the accompa- 
nying drawings, in which:- 

Fig. 1 is a block schematic diagram for use in de- 
scribing a previously proposed technique for aver- 
aging the levels at which pilot signals are received, 
Fig. 2 is a graphical representation of an averaged 
pilot signal reception level obtained by a previously 
proposed technique for averaging the levels at 
which the pilot signals are received, 
Fig. 3 is a graphical representation of an averaged 
pilot signal reception level obtained by a previously 
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proposed technique for averaging the levels at 
which pilot signals are received when a fading com- 
ponent in the level of a received pilot signal fluctu- 
ates relatively sluggishly, and 
Fig. 4 is a graphical representation of an averaged 
pilot signal reception level obtained by a previously 
proposed technique for averaging the levels at 
which pilot signals are received when a propagation 
loss component contained in the level of a received 
pilot signal fluctuates relatively rapidly. 

[0005] Referring to Fig. 1 , a previously proposed av- 
eraging technique will now be described. A pilot signal 
of a reception level P passes through n number of delay 

is circuits 100-1 to 100-n. A summing unit 200 calculates 
an average of the reception levels at which the n number 
of past pilot signals are received. The summing unit 200 
thus obtains an averaged pilot signal reception level P 0 . 
[0006] Fig. 2 is a graphical representation of the 

20 above-described averaging operation of Fig. 1. At the 
start of the operation, the levels at which the pilot signals 
were received suffered from level fluctuation with the 
fading fluctuation component overlapping the propaga- 
tion loss component. The fading fluctuation component 

25 was then limited by means of the averaging. The result- 
ant received level was well in proportion to the propa- 
gation loss component. 

[0007] However, referring to Figs. 3 and 4 ; the fluctu- 
ation profile for the level at which the pilot signal was 
30 received is shown to have changed depending on vari- 
ous factors including speed of mpvement and the trans- 
mission environment of the mobile station. Accordingly, 
a situation has arisen in which the correct propagation 
loss component cannot be established, even if the re- 
35 ceived pilot signal is averaged constantly. For example, 
the reception level for the pilot signal that is averaged 
with a conventional averaging technique is not signifi- 
cantly different from the reception level before averag- 
ing with a relatively sluggish fading fluctuation profile. 
40 On the contrary, rapid fluctuation of the propagation loss 
results in excessive averaging, which causes averaging 
of the propagation loss fluctuation as well. 
[0008] As it appears from the above description, the 
previously proposed technique cannot provide a precise 
45 and correct acquisition of the propagation loss compo- 
nent from the level of a received pilot signal. This is liable 
to cause an incorrect choice of the base station by the 
mobile station and undesirable increase in errors in the 
control of the transmission power. The problem is par- 
se? ticularly significant in code division multiple access cel- 
lular mobile radio communication systems, because the 
incorrect choice of a base station with a minimum prop- 
agation loss results in interference to other radio chan- 
nels, decreasing the total number of mobile stations that 
55 the communication system can handle. 

[0009] A feature of an arrangement to be described 
below, by way of example, in illustration of the present 
invention is the provision of a received pilot signal level 



2 



BNSDCCID: <EP 0901239A2J_> 



EP 0 901 239 A2 



averaging system for averaging the levels at which pilot 
signals are received employing means for the more pre- 
cise acquisition of a propagation loss component. 
[0010] In a pilot signal level averaging system for av- 
eraging the levels at which pilot signals are received, $ 
which is to be described below by way of example in 
illustration of the present invention, the pass band char- 
acteristics of a variable filter are controlled on the basis 
of an expected occupied bandwidth of a propagation 
loss fluctuation obtained in a propagation loss band- 10 
width fluctuation reception unit. 

[0011] Ina particular arrangement to be described be- 
low by way of example in illustration of the present in- 
vention, a cellular mobile radio communication system 
includes base stations that send pilot signals all the time is 
and a mobile station which has a device for use in de- 
termining the level at which the transmitted pilot signal 
is received as a pilot signal reception level. The base 
station has a propagation environment parameter de- 
termining unit for determining a propagation environ- 20 
ment parameter, and a transmission unit for transmitting 
the propagation environment parameter to the mobile 
station. The mobile station has a reception unit for re- 
ceiving the propagation environment parameter, a pilot 
signal reception level fluctuation rate detection unit for 2s 
detecting the fluctuation rate of the level of a received 
pilot signal, a propagation loss fluctuation bandwidth 
prediction unit for predicting the bandwidth fluctuation 
for a propagation loss component included in the pilot 
signal reception level, and an averaging filter that can 30 
modify the pass band characteristics. The mobile station 
predicts, as a predicted bandwidth fluctuation, the band- 
width fluctuation for the propagation loss component in- 
cluded in the pilot signal reception level, based on the 
propagation environment parameter and the fluctuation 3S 
rate of the pilot signal reception level received by the 
reception unit. The mobile station determines the pass 
band characteristics of the averaging filter according to 
the predicted bandwidth fluctuation. The pilot signal 
passes through the averaging filter with the determined 40 
pass band characteristics. As a result, only the propa- 
gation loss component is acquired. 
[0012] The following description and Figs. 5 to 13 of 
the accompanying drawings disclose, by means ol ex- 
amples, the invention which is characterised in the ap- 45 
pended claims, whose terms define the extent of the 
protection conferred hereby. 
[001 3] In the drawings:- 

Fig. 5 is a block schematic diagram for use in de- so 
scribing the configuration of an averaging system 
for averaging the levels at which pilot signals are 
received, 

Fig. 6 is a graphical representation for use in de- 
scribing an example of a propagation loss fluctua- 55 
tion bandwidth evaluation function, 
Fig. 7 is a block schematic diagram showing a sec- 
ond example of an averaging filter, 



Fig. 8 is a graphical representation showing the fre- 
quency characteristics of fixed filters, 
Fig. 9 is a diagrammatic illustration exemplifying the 
relation between a propagation loss fluctuation 
bandwidth evaluation function, and a fixed filter, 
Fig 10 shows the frequency spectrum of a propa- 
gation loss fluctuation component and a fading fluc- 
tuation component included in the level of a re- 
ceived pilot signal, 

Fig. 1 1 shows the difference in the frequency spec- 
tra between propagation loss fluctuation compo- 
nents included in pilot signal reception levels for 
mobile stations moving at a low speed and at a high 
speed, 

Fig. 12 shows the difference in the frequency spec- 
tra between the propagation loss fluctuation com- 
ponents included in the pilot signal reception levels 
for mobile stations in a city and in the countryside, 
and 

Fig. 13 is a graphical representation of a propaga- 
tion loss measurement error as a function of the 
speed of a mobile station. 

[0014] As mentioned above, a cellular mobile radio 
communication system includes a number of scattered 
radio base stations. The base stations use frequencies 
in the same range at the same time. A mobile station in 
previously proposed systems establishes connection 
with the one of the base stations providing the minimum 
propagation loss. The mobile station establishes com- 
munication with the base station using the minimum 
transmission power by means of transmission power 
control. The transmission power control minimizes in- 
terference to any other radio channels and thus an in- 
creased number of mobile stations can access the par- 
ticular base station simultaneously. The base stations 
transmit pilot signals to the mobile stations all the time. 
A mobile station estimates the propagation loss from the 
received pilot signal. The pilot signal serves as an index 
for the transmission power control or for the choice of 
the base station that the mobile station accesses. 
[0015] The level at which the mobile station receives 
the pilot signals has a fading fluctuation component that 
fluctuates rapidly into a propagation loss fluctuation 
component with a sluggish fluctuation profile. The re- 
ception level for the pilot signal with an overlapped fad- 
ing fluctuation component increases the possibility of an 
error in the transmission power control when the mobile 
station performs the transmission power control or 
chooses the base station. Such an error may cause an 
improper choice of the base station with the minimum 
propagation loss for the mobile station in question. 
Therefore, the propagation loss component is acquired 
by means of averaging the levels at which the pilot sig- 
nals are received. 

[0016] In a previously proposed technique for averag- 
ing the levels at which the pilot signals are received, the 
levels at which the pilot signals are received suffers from 
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level fluctuation, with the fading fluctuation component 
overlapping the propagation loss component. The fad- 
ing fluctuation component is then limited by means of 
the averaging. The resultant reception level is well in 
proportion to the propagation loss component 
[00X7] However, the fluctuation profile for the level at 
which the pilot signal is received changes depending on 
various factors including the speed of movement and 
the transmission environment of the mobile station. This 
means that certain constant averaging of the pilot sig- 
nals which are received does not always enable correct 
establishment of the propagation loss component to be 
made. For example, the reception level of pilot signals 
that are averaged with a conventional averaging tech- 
nique is not significantly different from the reception lev- 
el before averaging, with a relatively sluggish fading 
fluctuation profile. On the contrary, rapid fluctuation of 
the propagation loss results in excessive averaging, 
which causes averaging of the propagation loss fluctu- 
ation as well. 

[001 8] Thus, previously described Fig. 3 is a graphical 
representation showing level fluctuation resulting from 
the same averaging process, except that the fluctuation 
of the fading component is more sluggish than that 
shown in Fig. 2. The averaged pilot signal reception lev- 
el is little different from the levels at which the pilot sig- 
nals are received before averaging. The degree of av- 
eraging is thus considered to be insufficient. 
[0019] On the other hand, previously described Fig. 4 
is a graphical representation showing the fluctuation of 
the level obtained as a result of the same averaging 
process, except that the fading component is fluctuated 
at a faster rate than in Fig. 2. As is apparent from Fig. 
4, excessive averaging causes averaging of the propa- 
gation loss fluctuation as well. Thus, the previously pro- 
posed technique cannot provide a precise and correct 
establishment of the propagation loss component from 
the pilot signal reception level. This may cause and in- 
correct choice of the base station by the mobile station 
and an undesirable increase in error of the transmission 
power control. The problem is particularly significant in 
a code division multiple access cellular mobile radio 
communication system, because an incorrect choice of 
the base station with the minimum propagation loss re- 
sults in interference with other radio channels, decreas- 
ing the total number of mobile stations which the com- 
munication system can handle. 

[0020] Referring to Fig. 5, there is shown a base sta- 
tion which includes a propagation environment param- 
eter determining unit 1 . A mobile station includes a dif- 
ferentiator 2, an absolute value circuit 3, a propagation 
loss fluctuation bandwidth predicting unit 4, and an av- 
eraging filter unit 5. The averaging filter unit 5 receives 
pilot signal reception levels P(t) and takes an average 
of the levels. The averaging filter unit 5 then produces 
an output Pa(t). The averaging filter unit 5 includes a 
primary feedback filter. The primary feedback filter 
changes its pass band characteristics with a feedback 



coefficient "a" described below. A multiplier 9 multiplies 
the feedback coefficient "a" with a value of the averaged 
output Pa(t) before a delay amount T On the other hand, 
a subtraction product output of a subtracter 8 becomes 

s (1 - a). A multiplier 6 multiplies the subtraction product 
output (1 - a) with the pilot signal reception level P(t). An 
adder 7 adds the output of the multiplier 6 to the output 
of the mu Itiplier 9 to produce the averaged received pilot 
signal level Pa(t). The feedback coefficient "a" is defined 

io in the range of 0 < a < 1 . The smaller is the value of the 
coefficient, the narrower is the pass band of the averag- 
ing filter unit 5. 

[0021] The pilot signal reception level P(t) is supplied 
to the differentiating circuit 2. The differentiating circuit 

is 2 differentiates the pilot signal reception level P(t) and 
produces a differentiation value. The absolute value cir- 
cuit 3 calculates an absolute value lP(t)'l of the above- 
mentioned differentiation value, that is, a fluctuation rate 
of the pilot signal reception level The propagation loss 

20 fluctuation bandwidth predicting unit 4 supplied with the 
absolute value IP(t)'l of the differentiation value and a 
propagation environment parameter E notified by the 
base station via a control channel. The propagation loss 
fluctuation bandwidth predicting unit 4 predicts a prop- 

25 agation loss fluctuation bandwidth and controls the pass 
band characteristics of the averaging filter 5 according 
to the prediction result. In the illustrated drawings, dots 
above the pilot signal reception levels. P(t) indicate dif- 
ferential value. This is also true in the following descrip- 

30 tion. 

[0022] A method of determining the propagation en- 
vironment parameter E is described now. The propaga- 
tion environment parameter E is determined in the prop- 
agation environment parameter determining unit 1 in the 

35 base station. The value of the propagation environment 
parameter E is defined in the range between 0 and 1 , 
both exclusive. This definition indicates that the smaller 
the value of the propagation environment parameter E 
is, the faster the propagation loss component fluctuates. 

40 Each base station is previously supplied with informa- 
tion about the radius of a cell and the height of an an- 
tenna. The base station determines whether the radius 
of the cell is larger than a threshold value Cr for the ra- 
dius of the cell (hereinafter, referred to as a cell radius 

45 threshold value Cr) (Step S101 ). If the radius of the cell 
is equal to or smaller than the cell radius threshold value 
Cr, then the propagation environment parameter E is de- 
termined as zero (Step S102). If the radius of the cell is 
larger than the cell radius threshold value Cr, then the 

50 propagation environment parameter E is determined as 
0.25 (Step S103). Next, the base station determines 
whether the height of the antenna is larger than a thresh- 
old value At for the antenna height (hereinafter, referred 
to as an antenna height threshold value At) (Step S1 04). 

55 |f the height of the antenna is larger than the antenna 
height threshold value At, then 0.5 is added to the value 
of the propagation environment parameter E (Step 
S105). The above procedure results in a larger propa- 



4 



BNSDCCID: <EP_0901239A2J_> 



7 



EP 0 901 239 A2 



8 



gation environment parameter E with the larger radius 
of the cell and antenna height. This means that the value 
of the propagation environment parameter E becomes 
larger with the more sluggish fluctuation of the propaga- 
tion loss. 

[0023] The propagation loss fluctuation bandwidth 
prediction unit 4 determines the feedback coefficient "a" 
according to the fluctuation rate IP(t)'l of the pilot signal 
reception levels and the propagation environment pa- 
rameter E. The feedback coefficient "a" is given by a 
propagation loss fluctuation bandwidth evaluation func- 
tion f with the fluctuation rate IP(t)'l of the pilot signal 
reception levels and the propagation environment pa- 
rameter E which are used as arguments of the function. 
In this event, a value of the propagation loss fluctuation 
bandwidth evaluation function is given between 0 and 1 . 
[0024] Fig. 6 shows an example of the function f . The 
propagation loss fluctuation bandwidth evaluation func- 
tion f is determined such that the value of the function f 
(IP(t)M,E) becomes smaller with the higher fluctuation 
rate IP(t)'l of the pilot signal reception levels and with 
the smaller propagation environment parameter E. Ac- 
cordingly, expansion of the pass band of the averaging 
filter unit 5 allows more precise acquisition of the prop- 
agation loss component when the mobile station moves 
fast, or when the propagation loss is expected to fluctu- 
ate rapidly. 

[0025] Next, another example of the averaging filter 
unit is described with reference to Fig. 7. As shown in 
Fig. 7, an averaging filter 20 includes fixed filters 21-1 
to 21 -m having different fixed pass band characteristics 
and a filter selection switch 22 for selecting one of the 
fixed filters. 

[0026] Fig. 8 shows frequency characteristics of a 
group o1 filters formed of the fixed filters 21-1 to 21 -m. 
As shown in Fig. 8, the filter bearing the smaller number 
has the narrower pass band. The filter selection switch 
22 chooses one of the fixed filters based on the output 
of the propagation loss fluctuation bandwidth evaluation 
function f. 

[0027] Referring to Fig. 9, an example of a technique 
for selecting the fixed filter is described. The fixed filter 
having the broader pass band is selected with the small- 
er output of the propagation loss fluctuation bandwidth 
evaluation function f, that is, with the broader propaga- 
tion loss fluctuation bandwidth. 

[0028] Fig. 1 0 shows the frequency spectra of a prop- 
agation loss fluctuation component and a fading fluctu- 
ation component included in the received pilot signal 
level. As shown in Fig. 10, the bandwidth in which the 
propagation loss fluctuates is smaller than the band- 
width in which the fading fluctuates. The fluctuation of 
the propagation loss component is more sluggish than 
that of the fading component. Therefore, only the prop- 
agation loss fluctuation component can be acquired by 
means of passing the spectra through the narrow-band 
pass filter. The rate of the propagation loss fluctuation 
is higher than the moving speed of the mobile station. 



[0029] Fig. 11 shows a difference in frequency spectra 
between the propagation loss fluctuation components 
included in the pilot signal reception levels for mobile 
stations moving at a low speed and a high speed. The 

s propagation loss fluctuates in a wider range of the band- 
width when the mobile station moves fast. The spectrum 
band in which the propagation loss fluctuates depends 
on the environment of the mobile station. In general, the 
radio wave propagation path approaches the ground 

10 surface when the antenna is low and the cell radius is 
small in an area crowded with buildings. An area crowd- 
ed with buildings includes many obstacles that block the 
radio wave. Therefore, propagation over a short dis- 
tance results in a significant difference in the propaga- 

15 tion loss, with a broad propagation loss fluctuation band- 
width. 

[0030] Fig. 12 shows a difference in frequency spec- 
tra between the propagation loss fluctuation compo- 
nents included in the pilot signal reception levels for the 

20 mobile station in a city and in the countryside, in which 
the mobile station moves at a predetermined speed. The 
propagation loss fluctuation bandwidth is relatively 
broad. Therefore, the system for averaging the levels at 
which the pilot signals are received in the arrangement 

25 being described predicts the propagation loss fluctua- 
tion bandwidth by means of the propagation loss fluctu- 
ation bandwidth predicting unit 4. The system then 
chooses and uses the proper variable filter depending 
on the prediction result. This makes it possible toestab- 

30 lish the propagation loss component precisely and inde- 
pendently of the moving speed of the mobile station and 
the propagation environment. 

[0031] Fig; 1 3 is a graphical representation of propa- 
gation loss measurement errors as a function of the 

35 speed of a mobile station in a city and in the countryside, 
after the averaging of the levels at which the pilot signals 
are received, using a previously proposed technique 
and a technique described herein. In both cases, the 
propagation loss measurement errors are larger in the 

40 city with the larger propagatbn loss fluctuation than in 
the countryside. The system described in illustration of 
the present invention reduces the difference in the prop- 
agation loss measurement error due to the difference in 
the moving speed of the mobile station, as compared to 

45 the case using a previously proposed technique. In par- 
ticular, the propagation loss measurement error is im- 
proved significantly as compared to the case employing 
the previously proposed technique when the mobile sta- 
tion moves relatively slowly. Such a remarkable im- 

50 provement results from the proper choice of the variable 
filter based on the fluctuation rate of the pilot signal re- 
ception levels. In addition, the proper averaging filter is 
selected according to the prediction result depending on 
the propagation environment. Therefore, the system of 

55 the arrangements described herein in illustration of the 
present invention achieves a smaller difference in prop- 
agation loss measurement errors between the city and 
the countryside than that obtained by using the previ- 
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[0032] As described above, in the arrangements that 
have been described in illustration of the present inven- 
tion, only the propagation loss can be determined pre- 
cisely by means of the proper choice of the filter depend- 
ing on the fluctuation rate of the pilot signal reception 
levels and the radio wave propagation environment. As 
a result, the reliability of the entire system is improved 
with the reduced transmission power control error and 
the proper and correct choice of the base station. 
[0033] It will be understood that, although particular 
arrangements have been described, by way of example, 
in illustration of the invention variations and modifica- 
tions thereof, as well as other arrangements, may be 
conceived within the scope of the appended claims. 



Claims 

1 . A system for averaging ihe levels at which pilol sig- 
nals are received in a celluim mobile radio commu- 
nication system including base stations that send 
pilot signals, and a mobile station having a device 
for use in determining the level at which a transmit- 
ted pilot signal is received aon pilot signal reception 
level, in which the base station includes propaga- 
tion environment parameter determining means (1 ) 
for determining a propagation environment param- 
eter (E), and means for transmitting the propagation 
environment parameter (E) to the mobile station, in 
which the mobile station includes means for receiv- 
ing the propagation environment parameter (E), pi- 
lot signal reception level fluctuation rate detection 
means (3) for detecting the fluctuation rate of the 
pilot signal reception leveL propagation loss fluctu- 
ation bandwidth prediction means (4) for predicting 
the fluctuation bandwidth for a propagation loss 
component included in the pilot signal reception lev- 
el, and an averaging filter (5) for modifying the pass 
band characteristics, in which the mobile station 
predicts, as a predicted fluctuation bandwidth, the 
fluctuation bandwidth lor the propagation loss com- 
ponent included in the pilot signal reception level, 
based on the propagation environment parameter 
(E) and the fluctuation rate of the pilot signal recep- 
tion level received by the means for receiving the 
propagation environment parameter (E), the mobile 
station changing the pass band characteristics of 
the averaging filter according to the predicted fluc- 
tuation bandwidth, and in which the mobile station 
passes the pilot signal through the averaging filter 
(5) with the modified pass band characteristics to 
extract only the propagation loss component. 

2. A system for averaging the level at which pilot sig- 
nals are received as claimed in claim 1 , wherein the 
propagation environment parameter determining 
means (1 ) determines whether the radius of the cell 



for the base station is larger than a predetermined 
cell radius threshold value, and reflects the degree 
of the fluctuation rate to the propagation environ- 
ment parameter (K) upon the assumption that a 
5 smaller cell radius results in a faster fluctuation of 
the propagation loss. 

3. A system for averaging the levels at which pilot sig- 
nals are received as claimed in claim 2, in which the 

10 propagation environment parameter (E) is set to ze- 
ro when the radius of the cell is equal to or smaller 
than the predetermined cell radius threshold value, 
the propagation environment parameter (E) is set 
to a value larger than zero when the radius of the 

15 cell is larger than the predetermined cell radius 
threshold value, and the propagation environment 
parameter (E) is set so that the value of the propa- 
gation environment parameter (E) becomes larger 
with a slower fluctuation of the propagation loss. 

20 

4. A system for averaging the levels at which pilot sig- 
nals are received as claimed in claim 1 , in which the 
propagation environment parameter determining 
means (1 ) determines whether the height of an an- 

25 tenna in the base station is larger than a predeter- 
mined antenna height threshold value, and reflects 
the degree of the fluctuation rate to the propagation 
environment parameter (B) upon the assumption 
that a lower antenna height results in a faster fluc- 

30 tuation of the propagation loss. 

5. A system for averaging the levels at which pilot sig- 
nals are received as claimed in claim 4, wherein the 
propagation environment parameter is set to a val- 

35 ue larger than zero when the height of the antenna 
is larger than the predetermined antenna height 
threshold value and wherein the propagation envi- 
ronment parameter (E) is set so that the value of 
the parameter becomes larger with a slower fluctu- 

40 ation of the propagation loss. 

6. A system for averaging the levels at which pilot sig- 
nals are received as claimed in claim 1 , wherein the 
base station reflects the degree of the fluctuation 

45 rate to the propagation environment parameter (E) 
upon the assumption that a lower antenna in the 
base station results in a faster fluctuation of the 
propagation loss and that a smaller radius of the cell 
for said base station results in a faster fluctuation of 

50 the propagation loss. 

7. A system for averaging the levels at which pilot sig- 
nals are received as claimed in claim 1 , wherein the 
averaging filter (5) is a primary feedback filter that 

55 changes its pass band characteristics by using a 
feedback coefficient (a) determined on the basis of 
the fluctuation rate of the pilot signal reception level . 
and the propagation environment parameter (E). 
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8. A system for averaging the levels at which pilot sig- 
nals are received as claimed in claim 1 , wherein the 
averaging filter (5) includes a plurality of fixed pass 
band filters (21-1 to 21 -m) each having different 
pass bands, and a filter selection switch (22), and 5 
the averaging filter changes its pass band charac- 
teristics by means of choosing one of the plurality 

of fixed pass band filters (21-1 to 21 -m) by using a 
feedback coefficient (a) determined on the basis of 
the fluctuation rate of the pilot signal reception level io 
and the propagation environment parameter (E). 

9. A system for averaging the levels at which pilot sig- 
nals are received as claimed in claim 1 , wherein the 
propagation loss fluctuation bandwidth prediction ^ 
means controls the pass band characteristics of the 
averaging filter to be broader the faster is the fluc- 
tuation rate of the pilot signal reception level and 

the faster is the propagation loss fluctuation rate in- 
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